Overexpression of Sp1 leads to p53-dependent apoptosis in cancer cells.
Numerous studies have documented that Sp1 expression level were elevated in various human cancers. However, the promoters of many pro-apoptotic genes have been found to contain the Sp1 binding elements and are activated by Sp1 overexpression. To better understand the role and the mechanism of increased Sp1 levels on apoptosis, we used adenovirus to ectopically express GFP-Sp1 protein in various cancer cell lines. First, in HeLa and A549 cells, we found that Sp1 overexpression suppressed the cell growth and increased the detection of sub-G1 fraction, caspase-3 cleavage, and annexin-V signal revealed that apoptosis occurred. Furthermore, when cells entered the mitotic stage, the cell apoptosis was induced by Sp1 overexpression through affecting mitotic chromatin packaging. We also verified that p53 protein was accumulated and activated the p53-dependent apoptotic pathways in the wild-type p53 cells but not in the p53-mutated or p53-deleted cell lines when these cells were infected with adeno-GFP-Sp1 virus. In addition, A549 (p53(+/+)) cells could be protected from apoptosis under Sp1 overexpression when p53 was knockdown by p53 shRNA. Finally, H1299 (p53(-/-)) cell viability was significantly inhibited by adeno-GFP-Sp1 virus infection in the expression of p53. In conclusion, p53 was an essential factor for Sp1 overexpression-induced apoptotic cell death in transforming cells.